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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve productivity of 
a highly safe nonaqueous secondary battery provided 
with a high discharge voltage and an excellent charge- 
discharge cycle characteristic by forming a specific 
protecting layer on a negative electrode and/or a 
positive electrode. 

SOLUTION: A nonaqueous secondary battery is 
constructed of a positive electrode and a negative 
electrode, which contain materials plastically storing/ 
releasing lithium, a nonaqueous electrolyte containing 
lithium salt, and a separator, and in the negative 
electrode and/or the positive electrode, at least one 
protecting layer formed of solid particles and a water 
soluble polymer is formed. In the protecting layer, 
conductive particles may be contained in addition to the 
solid particles and the water soluble polymer. The 
thickness of the protecting layer is 1-40/^m desirably. An 
inorganic chalcogenide particle is feasible for the solid 
particle contained in the protecting layer. A polyacrylic 
derivative or a cellulose derivative is feasible for the water soluble polymer. For the conductive 
particle, a carbonceous compound, natural graphite, and vapor phase growth carbon are 
desirable in particular. 
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z = 2. 0 2-2. 3) (Dm^t^tXtb*). 


$£H?)^9- 1 4 7 9 1 6 

72 

[0040] *»w<o*aBt»^©y f}j*mx<D^m 

#£LV\> y^i>A«jte«^jEfiiffittjrjm^T-tt (flx. 

tf x y^^A&jR^^ y^/wy^^A^if) . a« 

0. 5 — 2ffiP<D«»Sr*MtTfflV^w <h##£L 

[0041] ^#> N jE««^<z>y^^^^aR^e>Affi 

&s V^V^&m, y^^A-fr^ (A K Al-Mn. 
A 1 -Mg, Al-Sn, Al-In, Al-CdH 

S^t^^-iCf^Lt fc&i^L. J: 9 eft 
[0 0 4 2] Wttffi-^SS*S!K>:7 4 

ntf{Br-efcJ:v\ sus-jris 
jiffo^VNfi/^y 1 

LV\, 3^^*«-Ctt, 2-1511 
[0043] »#*ncr±, r'Ay^A,, *y t'^yU 

>-^ — #y-7— (E P DM) , ^WyftEPDM, ^ 

7Ky^^uv^^K*ifo#»g[, S»RiaH4»fll. ^ 
tltLTfflV^tl5o ^fc. g>mM<D£ 0 icy ^^A^r 

*tt, 1-5 0lf%^L<, ^tC2-3 0fi4% 

*s»*Lv\ 7^7-^, **Sixfc«tt^*5V^-c, ft 
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13 

[0 0 4 4] *«M<Z5*ffi«-5|s|.S:^*r:9c«J|&5Rtc*5^ 

[0 0 4 5] tAV-^-tutlt ^Sfc^vSiB 

£<&l*ra©Bl£i&ftte9 O^WJil 8 orj^T. J:^^ 
*L<tt:i 1 ota±l 7 O^TT-fc^o ffiBB^t> 

R^*fR^T% *t£te:0. 05Mm^b30/irat 
*>9, 0. l//m^^2 0Mm^H/\ 

3 5%7^£>8 0%36«»4UV\ 

[0 0 4 6 J ^fJJfOir^l^-^ — JS, 5/im£LhlO 
0 /i rnJ^T. J: 9 L < n 1 0 /i m^_h 80/i ml^T 

0fi*%^tPtOdS#*L<, 4*fc#*L^<7>tt3 0% 

tr u y ^-^m^ y -7 

^CO^^O. l/im^f>5^mt\ 7Kyxf-u^ 

— N xf uy-^ f /u^yf y v-, 
neuv, #y 47yik^\s>mm&frhteZ>h<o& 


(8) 1 4 7 9 1 6 

14 

[0 0 4 7] SSfftLTH tWltLT, ^nf 

— K y -r^u^ h>\ 1, 2 h^r^m^ 
fh7tKo77^ 2-^f;Urh7t Kn77 
v^^^/U^/l-^^^ri/ h\ l, 3-^V7^ 

Tirhxihy/K xhn^^y, HS^ =?VK 

7 p pt°tyixf;K y>^ 

C104 , LiBF4 , LiPFe s L i CF3 S 

03 , L i CF3 CO2 , LiAsFe % LiSb 

F 6 , Li bio ci 10, i&mmj&mx/i'tf^mv 

A N LiAlCU , LiCl, LiBr. Li I. 9 

nD/^yyf^, my ^-jVTfrv^fcv J»t*)*v> 

30 >-$-t$*- Ytb^VX^Ui^^^— V t 1 , 2 - v> 

<OiiS*JR^L i CF3 SOa , L i C 1 04 . L i BF 

4 ^itf/fc^VMiL i P Fe ^$tf«»«^»4b 
V\ xf uy^^ h^^/xf;^-^- 

ICL i BF4 ^Jzt^/fcSV^iL i P Fe Z^teMffilfc 

Sfl?l?oSat4, y y h/uSfct) o. 2~3^e 

[0 0 4 8] «»»Ote^»:^«*Hflc«#ftfc 

^0bttrv^ o ft*>-Ct> % Li3 N, Li I, Lis N 
12 , Li3 N-Li I-LiOH, LiSi04 , L 
iSi04 -Li I-LiOH, xLi3 P04 - (l 

-x) Li4 si04, Li2 si S3 , mk y 

50 KB*»^RR*»Sr^tf^y tfy^ 
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75 

[0049] -fe/N-u-^-i: Ltii, *#<c>r^^aia 

v^*x£ e i»^r«»SStt^»*ft^5>^y /i/tVW^ 
v>b*LSffiHas/8v^*L5o 0. oi-iO/i 

trys?>\ hyxf/i/7t^7r^ hy^* 

6 2-2 8 7, 5 8 0) , B9«***= * Atft, 
[0 0 5 0] t«»S:^ttlct5fc«)^/M3 

[0 0 5 1 ] ^A«(0««flci: Ltli, «^§tlfcm?& 


0) £fHW9- 1 4 7 9 1 6 

t^T7^ x^xF/u^ 3 vfc id—"r^^ tfy\? 
rife, 7 s 4 y^SM^^^-XS^ifS: 

^^f^^ 3 y^ttv\ Mit o. l-io 
^S0oS«fttt, KMM4^^feii:T. ±lE&*#J£S:gi 

m$tltcWimX\ l-2 0 0 0 MmWl:ff*U^ B 

5 0 mm, m^m. m^-mRxi 

V\ figH8 0-3 5 or;co©ia^£F£L<, #tC10 

o-2 5ot©fii^»tu^ mm±t£x 

2 0 0 0 ppmHTWK, jEB^H. A«^*J^ 
iifTiittims 0 0 p pmOT:t5^tW 

v\ ^u^JE^, «F^»e*ix*v>A«, 0. 2-3 t/ 
cm 2 ^s»SLv\ ^7 ^u-^&co^i/^igg^ 
0. 1-5 0m/^L<, 

it^, 0. 9-1. 1^L<, 0. 95 — 1. 0*s 
50 [0 0 5 4] K-frJH^— h^r-fe^l — *-£r^L-tfi*a 
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(10) 

77 

#<o{5*^m?6tB^rts±#^jR^ lt. waters 

t>«fci\> iM»8^Lt, «iftrtJBEcoJb#K:j; 

#J£LTli, Li2 C03 , LiHC03 > Na2 CO 
3 % NaHCOa , CaCOs % MgCOs f*¥<D&tm 

[0055] te-^y — k»4. m.nfcmttLZh^&m^ 20 

ttSE*oft«**, S^iftiSS) trifle 

[0 0 5 6] **W(D#7k-»:»?&Offl^tCtt. l#tcps 

[0 0 5 7] 


^1¥9- 14 7 9 16 

18 

[0 0 5 8] ^^J- 1 
'>^0. 6 4 g s i£{b(3;9f5f 0. 6 9g^||A 

/»-eiooom*MLfc. i2oot:t*iow 

tJ^fcBLT, £ix«:fitt»U Sblc^-y h S/u-e 
8M*U 5p*aftS4. 5/im^SnS io.6 Mgo.2 B 
0.2 O2.7 Wfc^fel-A) £7c, CuKaiH 

[0059] f^«(D*fex\ *ti?tiik^m$fc-&<Dmm 

»»U TE^fttflfc, SnS i 
0.8 Mgo.2 O2.8 (1-B) N SnS io.6 Alo.2 
Mgo.2 O2.7 ( 1 — C) . SnS io.6 P0.2 Mg 
0.2 O2.9 ( 1 — D) „ SnSio.e Alo.i Bo. 2 M 
go.i O2.75 (1-E) , SnSio.5 Po. 1 Bo. 1 M 
go. 3 O2. 7 ( 1 — F) o 

[0060] nmm- 1 

je^t, ^8 8it%, vt)iVtmtoemm%<Dm& 
ajucL-c^^y-SrffiiLfc. r^7 y-^m^ 1 s M 

mco^?g CO Affile, h/l/— >? 3 >-jfetc:J: 

12 O3 (Wtil/im) 9 711% ^/Wf^rv'^ 

tlhCD^m. a, b^i^l/y^^iiai3 

A® a, bSrf^jHL^o KOff^li, 

h a ^ 7 8 az m. ^ffi^— hb^l00/i mT* 
fco7c 0 Effi^^LT. LiCoOz !:8 7lf%, 
K>i-^mrp v 6fi4% s 7tfuy^7^3li%, S 

3it%^yr^ y/uit h y 1 jt4%^*D^, 

^K^^fr^ LT«llLTj|Wc^7y^S* 2 0 u 
mCDT/u A?g^r^®(c±f5 i: fWj C^feT'M* 

jE*a Srf^o^: 0 HSbfi, lEMa<D±\C a— AI2 
O3 ffWgl/im) 9 711%, ^y^^ri/^/l' 

«ur^7y-ftLfcto*:tt*Lrf^riiUfc. 

a, b^r^o7t 0 jEffi->— hOffWi, jEffiiz-ha^ 
2 5 0 /x m. jEffiv— hb^2 6 5/i mt'foo/c Q 
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(11) 


9-147916 


19 


20 


b a klEmi/— b a , ^®->— b ^IE^v— h b 

m) kWfcB (*$£W) Zftofzo Mm^-bte£TJlE 

£A<7)y- K&£^:y h^gLTc^ g^-4 0TO 
T^K^m^X'l 5 0 c C2B#r^7K^Lfc o 

^tK^^jE^v— h (8) , »#?Ltt2Ky^n 
t a i/y7^/UAt/<u-^- (t;u^K2 4 0 0) x 
h (9) *5j;tttr'<u— (i 
0) (Ol-CfIL, rn*#^^«-Cf»##ttlc*lEl 70 

[0 0 6 1 ] r<D#lHlff^®S^^*c^5, -^/V 
^ y^SrjKLfc««<0*JSRf«a!«»» (11) fcufcjft* 



<D?3 

mm 

1 

0. 

9 2 

2 

1 . 

0 2 

3 

1 . 

0 0 

4 

0. 

7 8 

5 

0. 

9 8 

6 

1 . 

1 2 

7 

1 . 

0 3 

8 

0. 

9 1 

9 

0. 

8 1 

1 0 

0. 

5 4 


[0 0 6 2] HJS^J— 2 
^Ofe#J 1 <om?&A x B £l^£«fa«r^*L-€f*L3 0 Ofi-5 

4. i5vtr*ttfc, ^m^^^m^io 

[0 0 6 3] HJgtf'J- 3 
XHSffiH l"CfflV^/tA«W»l -A0>a>frtHC 1— B 

l-F&JH^HJSM-i fcra«fclttftS:ffofcJ:;i 
4 

H5£0iJ- 1 h b £ jE«v"- h a Srffl*^^ 

m&&&Z-Xis— bm-2 8 0 umb LfcjBKS'— he,!: 
ftffi->— h a ir^ll^^^Tm^D^^o/Co z\tlh 

(0$:J£tt;z\k&t>fr<?tz 0 IfiU IHS&SmiSC, D<t*> 
®&B <fc Dbf^mftTLT^fe. 

SmA/cm 2 1 mA/cm 2 

m?&B 

1 8 8 

2 8 7 


40 


4 . 

4. 
4. 
4 . 
4. 
4. 
4. 
4. 
4 . 


*Lfc e IL^fc^LiPFe HiBF< £#*0. 9 
5. 0. 05mol^U mm&=^ i 7'l'>'$—7$*— 

SS^iftfif^Alfcc (l 
2) fc^^ryh (13) Lt^ L^TRfgf^mffll 
SrflsRLfc. **S, ]E««^ (12) ttjEffiix-h 
(8) (11) h (9) kfobfr 

ctb»-b*i&+\zi:*)igffii,tc 0 mnzpmmnm<o» 
m^Tjk^tzo &3b\ (14) «gt±#-efcSo gftiiA 
(Jttfcffl) £«i6B tt*tt-pix i o i^off 

j£U ImA/cm 2 "C4. 1 5 V £ T^g L/c^. 6 0 
ti:t3IIB»#Lto 3ilB5S»c-tix^tL(0«ffioBB 

4. 12 
1 0 
0 8 

0 9 

1 1 
1 3 
1 1 
0 8 

0 9 

1 1 
- 5 

mn&l- 1 ^ia <D±\C^ a-Af 2 03 
m) 9 4111 I^WJ3li%, *;^^v/^f 

-mmm- 6 

^t£0fl- 1 <D^ma <0±\Z S a-Al203 (¥^SSl/i 
m) 9 4. 511%, #y7j/ft^y7 f y4. 5 fi* 
%, ^/Uztf^^^vMr/Un — ^ 1 S*%cofiJ^-e^i'8 k 

fl|-f-*«*fctttttB <h H3«KfER Lfcg?&£ F £ L*i 0 

^m^j-i^m^B, hjs^j- scom^E, m^F^r^ 

M'tllOi^iU 4. 15-2. 8VT^1L 
tz k t 5 mA/cm 2 T'CD^m^ft £ 1 mA/cm 2 T'^Mf 

m?&E m^F 

8 9 8 1 

8 9 8 2 


30 mm\ 
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21 


o 

9 0 

4 

8 8 

5 

8 9 

6 

8 8 

7 

8 8 

8 

8 9 

9 

8 8 

1 0 

8 8 


lmA/cm 2 <Dj&m?&M£¥-&) 10 0 
< s 5mA/cm 2 (OWMM^/ 1 mA/cm 2 cogcH^M^ffi 

iM'J-l^IaW±C, a-Al203 
m) 9 3 «frtta«B 3 #y7yft 

<d#j^t*^u Tk^iscfft ir«ux7 y— (bu 

b cMfttt^ h d JitcA^tt^l gSfc!>120mg 
SmA/cm* (DfoWSM/ 1 mA/cm* OK^^S 


1 8 8 8 0 

2 8 9 8 1 

3 8 8 8 0 

4 8 8 7 9 

5 8 9 7 7 

6 8 9 7 8 

7 8 8 7 8 

8 8 8 8 0 

9 9 0 7 9 
10 8 9 8 0 


lmA/cm 2 (DfoWgS&iS 1 0 0 7 5 


(12) ^i¥9- 1 4 7 9 1 6 

22 


8 9 

8 2 

9 0 

8 2 

8 9 

8 1 

9 0 

8 2 

8 8 

8 0 

8 8 

8 2 

8 9 

8 2 

8 9 

8 2 

10 1 

8 9 


70 < , 5mA/cm 2 1 mA/cm 2 O&S^SKffi 

[0 0 6 4] 

20 [HBoflWftnn] 

[«F*©DWU 

8 jEffiv'— h 

9 Jlffiv— h 
1 0 ±y<U— $ — 

1 1 

i 2 m^i^ 

13 if^^r y Y 

30 1 4 
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(13) 


- 1 4 7 9 1 6 
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